Acid sphingomyelinase (ASMase) and NF-B participate in tumor necrosis factor ␣ (TNF␣) signal transduction. Mice in which the genes encoding ASMase or the p50 subunit of NF-B are disrupted have been reported to be less vulnerable than wild-type mice to focal brain ischemia. We now demonstrate selective diminution in expression of GluR1, an ␣-amino-3-hydroxy-5-methyl-4-isoxazolepropionate-type glutamate receptor (AMPA-GluR) protein subunit, in these two groups of knockout mice. To confirm that neuronal GluR1 expression is regulated by ASMase and NF-B, and to learn whether this regulation has pathophysiological significance, we treated cultured human NT2-N neurons with TNF␣. This induced GluR1 expression and increased susceptibility of the neurons to kainate necrosis. Both induction of GluR1 and heightened vulnerability to kainate were blocked by inhibiting ASMase or by antisense knockdown of NF-B p50. We conclude that TNF␣ can sensitize neurons to excitotoxic necrosis by inducing expression of GluR1 via an ASMase-and NF-B-dependent mechanism. TNF␣ levels are frequently elevated during ischemia and other CNS diseases in which excitotoxicity contributes to neuronal loss. Our results suggest that inhibiting TNF␣ signal transduction will diminish neuronal necrosis in these diseases. © 2002 Elsevier Science (USA)
INTRODUCTION
The ubiquitously expressed transcription factor NF-B exists in the cytosol as an inducible threesubunit complex consisting of two (prototypical) subunits of 50 (p50) and 65 kDa (p65) and an inhibitory subunit, IB. Molecules which induce dissociation of this complex, by phosphorylation and subsequent proteolytic degradation of IB, allow NF-B p50/p65 to translocate to the nucleus and interact with DNA recognition sites. There, NF-B regulates expression of genes important in cell survival and death, for example those encoding tumor necrosis factor (TNF) receptor-associated factors 1 and 2, the cellular inhibitors of apoptosis 1 and 2, and manganese-superoxide dismutase (Bertrand et al., 1999; Mattson et al., 2000) .
TNF␣ activates NF-B (Ohkawa et al., 1999; Dejardin et al., 1999; Shinohara et al., 2001 ) by a mechanism mediated, at least in part, by ceramide generated by activation of acid sphingomyelinase (ASMase) (Schü tze et al., 1992 (Schü tze et al., , 1995 Adam et al., 1996; Higuchi et al., 1996;  
